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i? **<DMVt fife* 

[ft 2 ] if *3S i is«com^^*M h ^ vv>* * 
3 ] nmm i ia*«>«ff a*® h ? & 



3 

*#*#^»^ 

MlS^bi^/h^^^fc^^:^ < #5 J: 5 »#Jt- 
m^^b^M h v^^^^^^W^-^i-^v^r, — meow 

iAN^AN ra ax^ix.6i^{-^, IE?L<£>^fb*AN 
[ft 6 ] If 1 7^ 5 <£>F*3<^-f ti^^sBScCD 

[0 0 0 1 ] 

^ !i l s i b 7 y (F 

ET) ^j!||f*feML, f¥L<fi, SOI (Silicon 
on insulator) MO S (metal oxide semiconductor) F 



(2) WW- 2 9 6 2 3 4 6 

4 

[0 0 0 2] 

m&<D&m] nm#±v>¥m»mm, w*>, so is 

ffii^^SixfcawaSShy^v?^^, SP*>, SO 

IMOSFETlCfcV^li, ^«ff»«5T{-*fii|»H^fo 

[0 0 0 3] n^^h^i^^&WCi: 
7<? 5<b, Hi 1<^J;5^ LfcIETL^ S O 

^mm^m^^xTjk-r <t ^M^f^trr^ 

3&S, SOIMOSFETCJoV^fi, 

tc, *ttffl«ffidSjS^{-^bL*v^c«>, &«»f£as 

[0 0 0 4] ^flsftjlCtf:, S O I MO S F E T^IM 

[ooosliii;, ^u^S4R±^>*^"e« v 

*tLT, SOIMOSFETW, E?L^StR(-ittA"e 
SOU 5 4>cr)IE?LilS^±# LT^gft: 

:t 0 -jet-, mmmm^xvmzi-r&iEiimmz, m 

[0 0 0 6] ff!2<^^»fM-o^Ty!-<£ 0 iJ-^U 

w r * iff (c*5 tt ^ ¥1£M£fig— t m&-f zictzftiz 

"3E^bi"5^ f SO IMOS FETtCjoV^T^IE?L^Ste 

<fc!9»ttixtf, S O I ItOSfi^IEMJ; "9 _b# L, 
^<7>»*BflEffi^Jb#-rSfcfe f SOIMOSFETT 
«««fEffl^jE«ffi^«:*>* < * X\cs<si-? mWL-t<om^ 

[0 0 0 7] »3 0S«»f^i-oV^Til!-<So -y-^^^ 
5(? AS— ^b$ii-fe*&'& l StE^^SgLSB^grfc^MT 



5 

\z m r> & m t & « ie ?l ^ ^ ^ * s ^ * tt *x 

#S SOI MOS FET{^^V^rf«E?L^SteftiJ^^* 

♦BdSspDlr^lStCcJ; 9 fcftv^s S O I Ji * as IE « 
««t5T^0, *^3fe*, ««EffidST^6^^, SOI 

mos f ETx-&mm&&fci%m^*hm< *-e^/u 

WRfR-Ci*, ^l^SO I Ji^:fls:^jSL)fcV^^{C*5 
^T, SO I Ji^^<xSg:^L-CV^S4^ffi{^*3V^"Cfc 

[0 0 0 8] JKJtfCiE^f;: S O I MO S F E T4##O0# 

[0 0 0 9] kfiT-Y - -f — • ^ (~-^u 

nnyfV^^U^- 16t4 9 4^-v? (A. Wei 
et al : IEEE Electron Device Letter, Vol. 16, p. 49 

tS« 1 t o 
[0010] 113 i**— Xtf 37* y^-Md J; 9 T-f ■ 

^ f — Y — hyyf^VayX.^-y.^- 

xu^7 hoyfW^-X, 4 2t7 2 8^-^ (D. Su 
h and G. Fossum: IEEE Tarns. Electron Devices, Vol. 
42, p. 728) {C^^xm^^fhfc S O I MO S F E T <D^? 

9 , Cltf^fflilll&Srffll^S S O I MO S F E 
TtcJ:9«*S^5IlIBoiaj«#pW4:ff5 (fiAT, 

DfiKWy, G f fS-y— h, BfiSOlJl, GbliX 

[ooiilifc, i R fiSIS^tl, I Gifi«^Sgl 

f t^fl, It te^^f^— 7 h7Vi/^^lS"Cfc 

fi, 8«8S;ir = ici+ iGtt-S^^-cft^fcti, 
iaaiC¥{-*rurtt f y- KB^*abrv^ss^fl[<75 

[0 0 12] B l 4te, W»fcK<fc 9*36S;h,rt: 

(t£3fc&«3 <h^-£) X, y- KCdSiE?L^*» 

fco-efcSc i gen ftJEiL&mimiS'&ztk&n 



(3) SfP"2 9 6 2 3 4 6 

6 

«k, irec &iE?L*M<}?£^%w&&'mmxfo% 0 ~<D 
^jvxte, so i at-ffia-rsc^oaffiniSjajBtft 
f^^*s«ts^>r^— K«isffi f rati, auwie-^* 

M*5^T, *ifcffi<D>y— httEEft#tt^|g i 5 J: 5 I- 
[0013] sfc, iaat»wefi*v^^, ssi^so 

I Jl^^fr^-Cftt/ftV^^SSlftlffiSO I MO S F E 

hyyf^i/gyX-^y • t 
^ . Fnyf/M^X, 37#1 9 8 5-<— 

(M. Matroubian et al:IEEE Tarns. Electron Device 
s, Vol.37, p. 1985) t^^£tbTV^ («T, 
ftr4^P?-£) 0 -<D^7*/U\Z.$5\,^Xte, 5p«^lS^*3V> 

^d^^L^Sff^^^^^/i'^— Sr*^U, SOI 
[0014] 

[^sw^^Uct b t-t&mm] so im*<DjEH&& 

SftMei^S^tnft^SO I MOSFET^M 

[0015] ;* ^ ^ a y-cfi, ^SSft 

tT^Jth*SrfTfto"C»Sr*it>S^, S O I MO S F E T 
0ilx.fi, R I S Cf ^ y'Srffl v^fciS^o 17 * — P ^ 

««^7F^— e, ^o^©«ppfltfe#i4fc^#v^t?, fir 
[0 0 16] dttf^^LT, Wtff^^^SrfflV^tttf, 

[0017] tti(DwmK&m^%mi%mr£^mfci¥ 



T 

[0 0 18] «£#affi2fci*5^"C, IETL^Sffli-5^« 
^mfe^r, ^WStciib^Tij: I R = I ci+ lGt<^5 

£ScD»:x;£f$od Q B /d t t v^ft-CttlE-f-^)^, fc 

[0019] «g»3(a5Wb^T^rii, ie 

w<cBaa, wixitf, iwoN^f,oFF^i^it- 
^s^ra tth M^Krr 55ift&» 5 ^ <t ^-c# ftu\ 

[0 0 2 0] ffi*S*4©ffl^ftasOIM 
O S F ETSrftofc^ h n — tfT^fecO^e-r/Ufi, ^FflS 

i/w^oi^/u^— o^kt so i m<oniiL<z>&ik&&i' 
^k^ofafefrb,' so i lcolfi^^^tv^^ 0 

[0 0 2 1 ] Lj&>U K«mg^*<^^P^iI1t0 

y ^ ^ ? fiSKi* jSa* a* ii b r ^ * v ^flg -cfT 

[0 0 2 2] roj; 5 fcPp'jBSrx'^r ^ u — <■> 3 

[0023] *r-e, «p^©s»niw ( ±mm 

[0 0 2 4] 



(4) ^fF- 2 9 6 2 3 4 6 
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S:5lv^#5>tbfc^S:, ^rt !i T itcip x_ -5 <t "CSufS 
i«(D]E?L»ftS:*«)*iEa»«»[*a*i:, UMB*>f 

[0 0 2 5] #3B03K:fc5^Tf*, !6i»ff±tC?gfig*ti,S 

[0 0 2 6] *^t-:fc^Tf3:, SOIi^4 

lC^^bi--5^^SS:{t;SS O I MO S F E T (Cjol ^ 

<tsR^^yr^*ffi«ppfls*3^?BJ«*<!r, Buis^r^y 

vT(D^j&mfrbmmm$:3\\<^xmbfLfcm%:, *-*y 
30 rm^TL^bz. tx 1 1 ^co^^ y T*^^^^) 0 

[0 0 2 7] *^0Jf-^V^Tf^, SOIi^i 

tc^^>fbi-5^^^^ik:Si s o i mo s f e t 
[0028] *^pjfcjo^rfi, soii^ 

tC^^^T, S O I JiEp^cfittfgAS^Sffl^agSifli 
iSOIMOSFETCjo^T, ^t^M^^^r-Y y 78 

&xmisxmbti%frmtdtf^&mmfr^mm\zw 

5<? [0 0 2 9] ^fd, *»M(w*3V^Ttt, »»^ftiS 



oimosfeti:*3v>x, Suis^Y y r<Dmy^^% 

[0030] s&k, *^p^^^v>xfi, nkoigueur 
<o*ffi-efc*«FiB ti *, ws^r^^^^m&^^ka 

[0 0 3 1 ] 

[0032] *«M<7?HJ£^ffi-ctt, ftg^^r 
mm ft fi^jfn? it«»«^5 a i/-^3 yi^jt 

[0 0 3 3] £<btc, JrflcWtcSE^S^:, SOIiM 

jEiL&m-i-i¥m<D3bz>±!£nffi i gen a>e>, ie?l^®^ 

gen rec <- <£- ?i 

^fcfcOfC^f LV\ Ifc^ot, B#£lJ t 0 td:*otf 5 SO 

iitOT^HMNo xh&t~f&t, to a>£> t 
i SiiSLfcPfl(c:*5ttSjE7L^J»*0^t:AN«, TfEifc 

[0 0 3 4] 

[mi ] 

* N = ^gen-^iff"" 1 ^ 5 *1 

ti aiauyh«cojE7L^«St*Ni f*, TfSifc2 5£ 

[0 0 3 5] 
[*2] 

jkco^Pfl^x^^isv^rfi, ffi««SK i gen tW&& 

SflEIrec KO^T, tl ftifi ft 6 Sf ft 

fca&Mii, tifMti tc*5tt5H?L<^3l**Ni -Cteft<, 
IETLSSp &&kftttftfifte>&v\, L^L, lE^LteS 
O I Ji^f^iS— id^L"C*5e>-f, — *7n«]ft^^L 

[0 0 3 6] ^CT% *«W<D||jSfiO?gfl8t?« f IETLC9 

idIE?U^^£^ffifftft#SV (ffflO) ^^A 
U fc b ^ V if^ ^ ; a I/ - -> a v 4 if 

fc:j;!9»tttt-5 (#«»») tirfcic:, TIE* 3 -Si:: £ 



(5) #ff- 2 9 6 2 3 4 6 
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p^t^Si 5 (jE7L»««3E«») o 

fc 5 *7>fi« 8SHlx.fcSOIJi5 ^ Jgfig £ 

[0 0 3 7] 
1*3] 

p=N/V 

gen j rec 
SffcW#biXfe I gen , Irec «rffl^T_b 

[0 0 3 8] ±i£<z>*fe{;icfc;ft,tf, se*ii^W^v'^ 
ai/-^3yey^x.<c^ofe, i£ifc^l#!u gen Wfe 

-^sss i rec ^iE7L*«idft# brstpfl tth ^mt-r 

5^^^, »«f^^fd*5V^-C^S(d»5 d£a s 
[0 0 3 9] *tC, SB^SSffcSiSO IMOSFET(7) 

i, l&ffeidiETLSrlBff L/cd i(dj: 9 «rfc(c*ttffl«i: 
fto/c^ligc 1 4 £^;b^/ct^£r, fc fcfcft^ttffl* 1 

[0 0 4 0] SP^^^S SOIMOSFET (DmWL^ 

MOSFETM*5^-Cfc, spW^ffiicMS^-C^/S^S: 
aSSCJRfeSdt^nTffit ft5o 

5^ [0 0 4 1] ^ctr, ^^A^f ^y°co|3:^:(co^T^-< 
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6o iE7L«cst-rs^fife««t«, so ims^mm^mw 

O-C, -[iI(7)lH^r ^/K ^ ft 5 WI^S^, -ttet> 
[0 0 4 21 -fii:, «ffiftiffiOWWIlc:*t-*- 

[0 0 4 3] M.X^yy'iCtertZjElKDm 

* 5 IE7LAO 0# M M <c M S:Bi!9ft5ri:^-C 

[0 0 4 4] $1:, **MOHJE^lliS:$ bl-^rflcW 

[0 0 4 5] (JM£#iJl) nf^^iSSftlSO 
I MO S FET^t^U^Va/^ KS*KtC±5W5j|f«f 

Mm, NKffclRfffil 0 nm, SO 

I SIJ¥f3: 5 0 n m, Sfci&^lftflsKfffa 4 0 0 0 nmi: 

[0 0 4 6] "SctgtVM **>S ^ W — ^^<t "9 , 55£ 
^ftSSO I MO S FETWzfX 
l^tetf&h%s<4T*&Ac^^XjEKm]£<V^£#£> 
El4<Z><fc 9fcj£*a^#fc*i5 0 (£14 4>cQSO I g 
5 coy-^ 3 t KK>4 £fc&*;ftfctf^ffi«£8 * 



(6) #ffF- 2 9 6 2 3 4 6 

12 

9|cjbMtSE7L*«4:Pi: Lfci:# f IE?L#Mt5* 
<ffitt4*avS:TIB«4a:^J: 

[0 0 4 7] 

[«4] 

V«N/p 

4»av »tio) o+ic^-tc^-r^^ ur^i9 

[0 0 4 8] ETL^^-TS^fiBW^fravfi^ 

[0049] 0t^iS^ : t-^i-5f+©*'^^ov^r 
Si^So B#£iJto M^T, S O 1 Jl^tcjETLtfS^Sf 

[0 0 5 0] 
[*5] 

P=N fl /V 

[0 0 5 1 ] 
[»6] 

E Fp =-kTlog (p/n.) +E i0 

■fjEdFLacOloaBffiSr-tfn (No =0) t L, fbftfc 

ffl^5o ilfSiSc6^fc^oV^r, ktt^yu^^v^lS:, t 
50 =¥— -cfcSo Eiott, ^-rr^ftf*ir£W{rft#LTft* 
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[0 0 5 2] BZMto i-iattSiJ-^;* i/^v/a^ Kffi* 
(d*5{tS K^^^mSElD *Tfl5«7S;, KW^fflco 70 

[0 0 5 3] 
[*7] 

I D =AWn 1 e xp [E i /kT] 

[0 0 5 4] 
[*8] 

(M-i) tt«f^««tc:«t-5ii««* P qfi* 
fa^^ne, ni (ivy ^y^ffi^r-v y ras-cs? 

L, ACD{fii:M- l co/^-r T^SJE<S#ttfi, £?#r£tT 

[0 0 5 5] 
H*9] 

E t — q CpT^j /C^ +E i 

±fe#9 5£f2, IE?L^ S O 1 1 5 Olt*ft(^-(c5) 

[oose] y-x&&zmvm?Lxy-*mmz.ffiA 

**3tt5iE7L««E^5)"efcSS:^S:SK I gen f*, TIE 

[0 0 5 7] 
[ftl 0] 

! diff =I diffO Wexp C(-E Fp ) /kT] 

[0 0 5 8] 
[*1 1] 

50 



#ff- 2 9 6 2 3 4 6 
'rec = I recO W »" t(-E Fp )/2kT] 

JgftldiffO XVlrecO^*>b!6^«>*^"C*3 

[0 0 5 9] B*Wjto (-*3ttSjE7LOJ|ffii*N^«FPiB(c:*r 
■TSaE^^W'&dN/d t i t =tOf*. ^aSKlgen ^ 
btttk«8IEldiffaVlfilS^«*Irec *3lv\fcfiSrJii 

[0 0 6 0] 
[#12] 

dN/dt l t=t0 =(I gea -I diff -l rec )/Q 

[0 0 6 1 ] 
[S13] 

AN=t i X ^gen^diff"^^ 

iiNi liJJffllNoCANSriOxS^t-e, Tf£# 1 

4 5£^iI9 ^&>5 0 
[0 0 6 2] 
[#14] 

N i =N 0 + AN 

[0 0 6 3] NA^T^ti f*, lO^a^bl 
■7>f^p9(Z)ffiitU ±IB»l 2S^5>#e>n5 d N 
/dt | t = t0 fr±$ ^^■S-tz.fc'hZ < , dN/d t | 

[0 0 6 4] J±*Tyy p ^$stfZ>JEJL<Dm 

[0 0 6 5] (^flefi?ij 2 ) JI##J 1 "CjETL«ft S O I 

ft:^2tCjoV>ra!-<6 0 E5(C^i-iiO SO I Ji5<Z5«t 
ffi P$ II 9 B (O IE a » * £ t> i: IE ? L j&* 5> * 1" a S£ ffi 

oflsa<tfi*# <ffliSS45C «i:ds*>5o El 

5 (r^-T J: 3 (C, ETL^tfailcS-^T S O I M 5 © 



(8) 



Wff- 2 9 6 2 3 4 6 
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2«:fljl^T, jETL30S»*'T5*fiBiW<Ctt:avS:ft*L'C 

i2<die?LSS£, ±ie^c4^:, ±15^5^;, xv±ia 

/:MVi ilt, ±e«6 5t*TIE»l 5ft"C«#* 

[0 0 6 6 ] 
mi 5] 

og Cp/n 1 ) +EiQ-Q v i 



Epp=-kTl 



JO 



16 



[0 0 6 7] KK vmjE^^^^fffcoL^VMiS© 

6S;{£J: 9##>£o 
[0 0 6 8] 
[|16] 

+ 1 



genl 



(^^01 3) S O I MO S F E T C^oV ^ 

£ 0 r<OJ: p?fc*^-fi, flJ^SftlSOIMOSFE 

E Fp =-kTlog ( PQeu 

S^-C&SS^tCte, *te®Sc 1 3 0 neu , 

««13©iE?L*«Pneu t It, ¥flMKfSK:fctt$ 



::t, (M-i) fi KK vttjE^V2 -efc 5 

[0 0 6 9] l7x;^x^^E Fp fi, ^tfrSf* 1 
3<O«ffi0neu . WS^l 3 OIETLSS P neu 

[0 0 7 0] 

mi 7] 



neu 



AN=t i * (•gen 

« l 3 t < 4^ J; 5 Ct^o ^itC, 137^ 
3 £^bi*rtf: «ffc(d*ttffl«l 3 <ti"5 0 -tb 

ryy^i^y?^, soii5^tfi»«, feu 

WKi/^ylfi^Ii^iftMLt^fe^o AN 
Sihv^^fe^ofcirT?, & *9 lfe^^5jE7L<7>»ds AN Id 



30 
- I 



40 



««Eldiff, H«S-&«SE I rec ^PPfltl ORfJld 

*3tt-5E7L^*^^b*ANS:, Jrffc^J 1 <£>Jb15» 1 
3^;^[^C<, TIE*i 8:£S:/flv^-c#«>5o 

[0 0 7 1 ] 
[*18] 

dlff" I rec ) /Q 

fe^fc, RxiiEiim^wmmt it, _b 

[0 0 7 2] (*fr«4) J^#y3(d*^T, i&ttfft^ 

KfgQSr^Brffi-e^^ttfflWl 3 co*I^W ne uoi: 

5 Q t i ^^^^^TjE?Lft^ANi#^PL/'c^, tft* 

S«BAWneu ^*t^AW ne u ^TfBffc 1 9 S;(C«t 9 * 

[0 0 7 3] 
[Si 9] 



5t? 



(9) 



4#fF~ 2 9 6 2 3 4 6 
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5 b/ct #f;i*0g££^;i5fir?$>5 0 L ne u 

<c5^Sr^i*»'CifeAy*:^{c: ) ^iiiiRas S O I Jf 5 * * 
[0 0 7 4] Lt, TcCO^ti^^ 1 3 fc:-?:<Diiaa#Sr 



18 



0 = -qN A (T 



SOI 



-W 



*5ttS«ffi0XWSffc35C*14®«l 4 comfit neu 

TIE* 2 0 0neu ' f*. TfS*$C 2 1 ^X^ 

[0 0 7 5] 
1*2 0] 



neu 



[0 0 7 6] 



neu 



-QN, (T 



SOI 



W_ 



= -qN. 



neu 

<T S0I ~ W neu 



[ft 2 l] 
) /C. 



ox 



') 2/ (2xe„ e s . + * ) 



fc/cb, tsoi », s o i g 5 comm, Cox h 



QN A (T 



SOI 



-W 20 

neu 



t fc5 0 g i: bT, 
[0 0 7 7] 
[S2 2] 

*) /c - 

ox 



TfS^:2 2*U;i J; (9-^^^^^> 0 



inv 



ms 



inv fifeb^DJe>*feT*5< 



[0078] AN^com^it-Awtc^^m^mm 

[0 0 7 9] (JM£#|5) ^##13X1*4 f^^T, S 

f*fc<, SCSI 5^T«fPO«fir^Kte«ffi0inv "C*> 
>-*tC^fcg 1 5 ^^JSf 5 t^yft7fi« 1 6 ^ 

*>5#^tc:fi, tfv-^^fgjffii 6 tciistts so 1 15 

^UfflV^o S O I m 5 CD_hffi, ttti«13« 
[0 0 8 0] (JM£#J6.) *^y3^L^4fC^^T, y 

sat, y v^s^fcBB-rsW-WSr^nsurt 



[0 0 8 1] 7 ) g| 1 0 CO J; 5 tc^/u^ X«_L 

[0 0 8 2] (JM$#!l8) i^ftftW-^T, &6 

"r^y^mm^mt^^^o fcixtf, TfE*2 3 5tfc: 

^ 5 U ^^^fy^ti *TE*2 4a 

[0 0 8 3] 
[*2 3] 

<?N/^ t 



[0 0 8 4] 
[*2 4] 

t. 



= N '/ (dN/d t 



t=to' 



50 



[0 0 8 5] (^<*^J9) ^^^^r^/ti 

/h * * e re tc^t'i b , -t «vhEm <o*3n<^» & « ^ 
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[0 0 8 6] 

* * fc » mm mR^rfr -?&m t * 5 

[0 0 8 7] ifc, *38W"Ctt f **WfcfTy«W-»«:& 

[02] *«W^IIJfi^--^«8(-J:S^SJlS:^i-|a"e 
[0 3] *«W^HJ£^-?gli{-J:5«#S!J*S hy>- 

[0 6] *««oll^-^lifc:<tS*ff^2^«S« 
[0 7] «PJOll^-iS^ i 3 
[0 8] **W^IIJfio-^^J:5^ft:fi?il4(c:^5« 
[0 9] *«w^*lfc^-^li{cis^^J5{^5* 

[010] *^PJ^^J£09-f^^J:5*ft:W7^5 



(10) #rF- 2 9 6 2 3 4 6 

20 

[011] te*a««cJ:S»*ihf^oRMt3:tlt*6tt-5 

0-Cfc£ o 

[012] «*S*^J:S»«»^»MJc#t-ti:btt5 

[013] mMmm2{z£%^ffim&<Dmmm$T<Dwiw 

[014] «3fefttlf3^J;* ! *filBiaBI«:*-fH-e*>So 
[0 15] fcm&ti&3l£i:&*L9l$h&mh7^*Jx#<D 

70 I^-^fftej] 

1 hms 

2 y- h»fb«t 

3 ^ 

4 KWV 

5 SOU 
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